ImmunoPET imaging of phosphatidylserine in pro-apoptotic therapy treated tumor models.
An immunoPET imaging probe for the detection of phosphatidylserine was developed and tested in animal models of human cancer treated with pro-apoptotic therapy. We hypothesized that the relatively long plasma half-life of a probe based on a full-length antibody coupled with a residualizing radionuclide would be able to catch the wave of drug-induced apoptosis and lead to a specific accumulation in apoptotic tumor tissue. The imaging probe is based on a ⁸⁹Zr-labeled monoclonal antibody PGN635 targeting phosphatidylserine. The probe was evaluated pre-clinically in four tumor xenograft models: one studied treatment with paclitaxel to trigger the intrinsic apoptotic pathway, and three others interrogated treatment with an agonistic death-receptor monoclonal antibody to engage the extrinsic apoptotic pathway. High accumulation of ⁸⁹Zr-PGN635 was observed in treated tumors undergoing apoptosis reaching 30 %ID/g and tumor-to-blood ratios up to 13. The tumor uptake in control groups treated with vehicle or imaged with a non-binding antibody probe was significantly lower. The results demonstrate the ability of ⁸⁹Zr-PGN635 to image drug-induced apoptosis in animal models and corroborate our hypothesis that radiolabeled antibodies binding to intracellular targets transiently exposed on the cell surface during apoptosis can be employed for detection of tumor response to therapy.